Contamination by fungi and bacteria during the in-vitro propagation of plants leads to considerable losses of biological 31 material and precludes phytosanitary certification. The anti-microbial effect of silver nanoparticles (AgNPs) may be 32 an alternative for the eradication of in-vitro contaminants. This study evaluated the microbicidal activity of AgNPs on 33 a recurrent fungus during the micropropagation of stevia (Stevia rebaudiana Bertoni). First, the fungus was isolated 34 and identified at a molecular level by the sequencing and analysis of the ITS4/ITS5 rDNA region. The results of the 35 phylogenetic analysis of various fungi species showed that the strain under study (16-166-H) belongs to the genus 36 Sordaria and is 86.74% similar to S. tomento-alba (strain CBS 260.78). Subsequently, the inhibition of the growth of 37 S. tomento-alba was tested under different concentrations of AgNPs (0, 25, 50, 100, and 200 mg L -1 ), observing that 38 50 and 100 mg L -1 achieve ca. 50% growth inhibition (IC 50 ), while 200 mg L -1 produces a drastic inhibition. On the 39 other hand, the shape and size of AgNPs was examined using transmission electron microscopy (TEM), and the 40 transport and accumulation of AgNPs in S. tomento-alba cells were monitored through multiphoton microscopy. The 41 morphological and fluorescence analyses showed that AgNPs display different sizes, with larger nanoparticles retained 42 in fungal cell walls while smaller AgNPs penetrate into fungal cells. Probably, apoplastic and symplastic mechanisms 43 involved in the accumulation and transport of AgNPs affect the metabolic processes of the fungus, thus inhibiting its 44 growth. These results suggest that AgNPs possess antifungal activity and can be used in the eradication of contaminants 45 during the in-vitro culture of plant species.
140
Multiple sequence alignment and phylogenetic tree construction 141 ITS4/ITS5 rDNA from the 16-166-H strain was used as query sequence and compared against the NCBI database 142 using the BLAST nucleotide search tool (https://blast.ncbi.nlm.nih.gov/Blast.cgi) (Altschul et al., 1997) . An in-silico 143 analysis was developed with 15 target sequences producing significant alignments, using the Colletotrichum 144 acutatum (MH865675) sequence as outgroup control. The multiple sequence alignment was performed using the 145 ClustalW algorithm in the msa package (version 1.16.0) from the R program (Bodenhofer et al. 2015) . For the 146 phylogenetic analysis, the ape package (version 5.3) was employed (Paradis and Schliep 2019). The phylogenetic 6 147 relations of samples were constructed using the Neighbor-Joining method, and the genetic distances were computed 148 using the Jukes-Cantor method (Jukes and Cantor 1969; Saitou and Nei 1987) . The optimal tree was generated with 149 1000 bootstrap replicates. Bootstrap support threshold equal or greater than 50% was considered significant.
150
Graphical tree representation was plotted with the ggtree package (Yu et al 2017) .
152
Inhibition of fungal growth 153
The antimicrobial activity of AgNPs on the growth of S. tomento-alba was explored using mycelia seeded in plates 154 with PDA and evaluating different concentrations of AgNPs (0, 25, 50, 100, and 200 mg L -1 ). First, the culture 155 medium was adjusted to a pH of 6.5 and was sterilized at 124 KPa por 15 min. Then, all treatments were inoculated 156 with 1 cm 2 of fresh mycelium of S. tomento-alba and incubated under a photoperiod of 18/6 hours of light/darkness, 157 at 23-25 °C. After 5 days of incubation, the variable to measure was fungus growth in diameter (known as GD), with 158 the average of three measurements (in cm) considered as GD. The growth of S. tomento-alba was evaluated after 21 159 days of incubation.
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For the fungus growth in diameter (cm), a completely randomized design was used, as described below: analysis. The topology of the phylogenetic tree showed the formation of 5 clades. Among these clades, Sordaria and
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Asordaria species were grouped in three internal clades (Fig. 2 
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concentrations of at least 50 mg L-1 produced a significant inhibition on fungal growth (Fig. 3 ). The highest greatest 206 fungal GD was observed at 0 and 25 mg L -1 NPsAg, with 7.00 ± 0.54 and 7.60 ± 0.34 cm in diameter, respectively,
207
whereas the lowest occurred at 200 mg L -1 , with 2.50 ± 0.05 cm (Fig. 4) . For 50 and 100 mg L -1 , no significant 208 differences were observed in the development of the fungus, recording an average diameter of 4.30 ± 0.60 and 4.13 ± 209 0.41 cm, respectively. (Fig. 3 ). 
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In conclusion, the AgNPs used in this study showed an antifungal effect in S. 
